INTRODUCTION
Water management plays a crucial role in stimulating sustainable development of rural areas [Bourne 2002 , GLP 2005 The highest requirements characterise potable water, whereas waters destined for other purposes (agriculture, industry or leisure activities) should also meet appropriate criteria, such as values characterizing chemical, physical and biological water properties [Kruk 2007 , Czaban 2008 , Kanownik et al. 2011 . Human activity, climatic conditions and natural components, such as the substratum or vegetal cover, considerably influence the development of water properties in the catchment [Derwich et al. 2010 , Raczyńska et al. 2013 , Kanownik and Policht-Latawiec 2015] . Deterioration of water quality in the catchment may be caused by pollutants from industrial and municipal sewage, chemicals used in agriculture and forestry or transport pollution [Schoonover et al. 2006 , Kiryluk and Rauba 2011, Policht-Latawiec and . A number of collective activities, aimed at ensuring rational management of surface waters leads to protection of water resources [Ostrowski 2010 , Albrecht 2013 ]. An important objective is preventing the disturbance of natural balance and any changes which would cause water uselessness for people, animals or vegetation [Zhang et al. 2013 
MATERIAL AND METHODS
The hydrochemical research of the Łososina river was conducted in 2013. The river is 56.915 km long with average bottom slope 9.5‰.
The Łososina springs are located in the Beskid Wyspowy Mts., at the altitude of about 960 m a.s.l. It flows from the north-eastern slopes of Jasień in Półrzeczki village and flows into Czchów Lake in Witowice Dolne village. The lake was formed as a result of the Dunajec river damming on the dam in Czchów. The watercourse is flowing in the bed composed of pebbles, gravels, sands and sandy alluvions [Paczyński and Sadurski 2007] . According to the surface waters typology, the Łososina to the Słopniczanka river is a flysch stream, whereas from the Słopniczanka to its mouth is a small flysch river. The river catchment, of 410.60 km 2 is situated at the altitude of 233-1052 m a.s.l. in the Malpolskie voivodship. According to Kondracki's [2013] geographical division, almost whole catchment is situated in the Beskid Wyspowy Mts, only a small northeastern part belongs to the Wiśnicz Upland.
Water for analyses was sampled on 11 dates from 3845 m of the Łososina river stretch in the Tymbark city [ISO 5667-6], in 5 measurement points ( Figure 1 ): above the city at km 41+022 (point 1) and at km 40+272 (point 2), in the city area at 39+322 (point 3) and below the city at km 37+972 (point 4) and at km 37+172 (point 5). Both the upper and the lower part of the investigated catchment are used as farmlands and forests, whereas the central part are urban and settlement areas posing a potential pollution hazard.
Water pH was assessed on site using CP-104 pH meter, electrolytic conductivity by means of CC-102 conductometer, dissolved oxygen concentration and the degree of water saturation Figure 1 . Location of measurement and control points on the investigated section of the Łososina river with oxygen -using CO-411 oxygen meter, and total dissolved solids using TDS meter (HACH LANGE).
In ter pollution was also assessed using Burchard and Dubaniewicz formula [1981] : 
RESULTS
The Łososina river water temperature during the investigated period ranged from 1.9 to 16.3 °C and its pH from acid (pH 6.2) to alkaline (pH 8.5). Total dissolved solids content in point 2 sporadically exceeded the value permissible for class I and its average value (8.0 mg·dm -3 ) was the highest in comparison with other analysed points. Yet, it remained on the level of quality class I [Rozporządzenie MŚ 2014] . Over the whole investigated period the river water revealed very good oxygen conditions -average degree of oxygen saturation was over 94% and did not exceed 103%, while average concentration of dissolved oxygen was over 9.3 mg·dm -3 . Only five-day biochemical oxygen demand (BOD 5 ) in points 4 and 5 (below Tymbark city) exceeded the limit value for class I -3.0 mg·dm -3 . On the other hand, COD-Mn was below the limit value for class I along the whole analysed length of the Łososina river. Electrolytic conductivity of water was the highest in points 4 and 5 -it did not exceed 448 μS·cm -1 , whereas the maximum dissolved solids concentration was 340 mg·dm -3 (Table 1) . These values were lower than the limit values for quality class I waters, which evidences a low mineral pollution of water. The Łososina river water salinity was on a low level; the highest concentration of sulphates (SO 4 2-) was 32 mg·dm Table 1 ). The assessment of the river water usefulness for potable water supply revealed that among the 21 analysed indices, only 14 were included in the Regulation of the Minister of Environment [2002b] . In all measurement points a majority of the tested indices (the temperature, degree of oxygen saturation of water, COD-Mn, electrolytic conductivity, sulphates, chlorides and nitrates) .
Waters of the Łososina river were assessed in the paper as natural habitat for the salmonid and cyprinid fish. On the basis of 7 physicochemical indices it was found that water in all points did not meet the requirements for the salmonids because of high nitrite concentrations. On the other hand, water fulfilled the requirements for cyprinid fish only in point 3 [Rozporządzenia MŚ 2014] . Below the city (points 4 and 5) the Łososina river water did not meet the requirements for fish, not only due to high nitrite concentrations but also because of BOD 5 values and ammonium nitrogen concentration. The other indices: water temperature, total suspended solids, dissolved oxygen and pH met the standards for the natural habitat for salmonid and cyprinid fish.
Surface water susceptibility to pollution may be determined using pollution coefficient W z , which classifies waters to a given category. The analysis of 14 indices showed that the Łososina river water was clean, since the value of the pollution coefficient along the analysed river stretch did not exceed 0.75 (Table 3) . A higher value of the coefficient in points 4 and 5 may be explained by a local pollution connected with these points location below the city of Tymbark. It is apparent particularly for oxygen (BOD 5 and COD-Mn) and biogenic (PO 4 3-) indices. Correlations between electrolytic conductivity and individual water quality indices concentrations may be interpreted as strongly positive for TDS, Mg Frequency of index values (% of samples) in normative range for a given water treatment category Measurement-control point and quality categories (1) strong relationship occurs between electrolytic conductivity and concentrations of magnesium, sodium, total suspended solids, iron, dissolved solids and potassium (Table 5 ). In case of these correlations, it may be observed that with increasing concentrations of total suspended solids and iron, electrolytic conductivity decreases, whereas with an increase in their water quality indices, water electrolytic conductivity grows (Figure 2 ).
CONCLUSIONS
1. On the basis of physicochemical indices supporting biological elements, the state of the Łososina river above Tymbark city was determined as very good, whereas it deteriorated below the city where its water was classified as good state due to BOD 5 and phosphates concentrations. r xy -Pearson correlation coefficient, r 2 -coefficient of determination, t -value Student's statistic, p -probability level, a -regression coefficient, b -free word, red indicates that the relationship is statistically significant Figure 2 . Dependence of electrolytic conductivity on the values of water quality indices 2. The Łososina river water above Tymbark city may be used for potable water supply to people, however, due to high manganese concentrations it must be subjected to an appropriate physical and chemical treatment. On the other hand, water analysed below the city (in points 4 and 5) did not meet the Ministry standards for A3 category of treatment for water supply to people.
3. Water on the investigated river stretch does not meet the requirements for inland waters, providing the natural habitat for salmonid and cyprinid fish because of exceeded nitrite concentrations. Only in point 3 the water may provide a natural habitat for cyprinid fish. 4. Correlation analysis revealed that electrolytic conductivity of the Łososina river water in-creases with increasing concentrations of total dissolved solids, magnesium, potassium and sodium but it decreases when the total suspended solids and iron concentrations increase.
